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APPARATUS FOR THE DISPENSING OF LIQUIDS, CONTAINER CARTRIDGE 
SUITABLE FOR THIS, AND SYSTEM COMPRISING THE APPARATUS FOR THE 
DISPENSING OF LIQUIDS AND THE CONTAINER CARTRIDGE 

CROSS-REFERENCE TO RELATED APPLICATIONS 

Benefit of U.S. Provisional Application Serial No. 60/430,564, filed on December 3, 2002 is 
hereby claimed. 

BACKGROUND OF THE INVENTION 
1. Field of the Invention 

The present invention relates to a propcllant-gas-free apparatus for the dispensing of liquids, a 
container cartridge suitable for this for storing the liquid and the ensemble comprising both, fe 
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The international patent application WO 91/14468 "Atomizing Device and Methods" or also WO 
97/12687 disclose a device for the propellant-gas-free administration of a dosed quantity of a 
liquid drug for inhalative application. Reference is hereby made expressly to the said references 
and the technology described there is called "Respimat® technology" within the framework of 
the present invention. This term also includes in particular the technology on which a device 
according to Figures 6a and 6b of WO 97/12687 and the associated description is based in 
principle, in particular the technology for the exertion of pressure, the locking clamping means 
and the means for the dispensing of the liquid (nozzle). These inhalers can already atomize 
quantities of less than 100 microlitres of a liquid active ingredient solution in the therapeutically 
necessary dosage with preferably a single stroke into a therapeutically-inhalatively suitable 
aerosol within a few seconds. This consists of particles of an average size of less than 20 
micrometres. The inhalable portion of the aerosol corresponds to the therapeutically effective 
quantity. 

In these nebulizers based on Respimat® technology a drug solution is converted by means of 
high pressure of up to 500/600 bar into a lung-accessible aerosol and sprayed. The solution 
formulations are stored in a reservoir. From there they are conveyed via a riser tube into a 
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pressure chamber and further nebulized via a nozzle. It is necessary that the active ingredient 
formulations used display an adequate storage stability and at the same time their state is such 
that they can be applied directly if at all possible without further manipulation according to the 
medicinal purpose. Furthermore, they must not contain constituents which can interact with the 
5 inhaler so that the inhaler or the pharmaceutical quality of the solution, respectively of the 
produced aerosol, could be damaged. 

WO 01/64268 describes a further device of this type: a needleless injector which operates with a 
pressure-exertion means similar to the device of WO 97/12687. 

A further device which is not based on the previously named technology is described in EP 
10 0918570. Here an atomizer for nose sprays is disclosed which contains, as core elements, a 
spring-operated piston and a nozzle facility. Between piston and nozzle a container can be 
inserted which has a plunger on the bottom side and is closed top-side via a seal. This seal of the 
container is opened before first use by moving the nozzle, integrated in the atomizer, by pushing 
the nozzle through the seal. 

15 The described devices from the state of the art are intended primarily for continuous use, i.e. for 
a use without lengthy breaks. In the case of a lengthy time break the part of the solvent of the 
liquid active ingredient formulation that is located outside the reservoir in only small volumes in 
the pumping- and/or pressure- and/or spray mechanism can evaporate and lead there to a 
formulation with a concentrated quantity of active ingredient or the formulation dries up. In these 

20 cases the device must, prior to re -use, first be cleaned again by single or multiple activation and 
spraying of the active ingredient formulation into the air. 
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The present invention relates to a device which, building on the Respimat® technology, has the 
25 object of providing a discontinuous, i.e. occasional administration of a liquid drug formulation 
with reproducible dosing accuracy. 

A further object is to be able in such cases to dispense with cleaning steps between the 
discontinuous applications. 
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A further object is to provide a nebulizer for the discontinuous administration of liquid active 
ingredient formulations in which a drying-up of liquid in the system that threatens the 
pharmaceutical quality of the formulation or the pharmaceutical quality of the application is 
largely minimized. 

A further object is to provide such a device in which the use of preservatives in active ingredient 
formulations can optionally be dispensed with. 

A further object is to provide such a device with which liquid active ingredient formulations can 
also be nebulized which under normal conditions (i.e. under air or oxygen atmosphere) or during 
non-sterile treatment quickly suffer loss of pharmaceutical quality. 

Finally it is an object of the present invention to make available a device for the delivery of a 
dosed quantity of a liquid drug formulation as a liquid jet or as an aerosol of droplets by delivery 
of a dosed quantity of the drug under pressure by dispensing facility which does not display the 
aforementioned disadvantages of the known devices. 

A further object of the invention is to provide a nebulizer for the preparation of an inhalablc 
aerosol. 

A further object of the invention is to provide a needleless injector for the preparation of a jet 
injecting itself in or through the skin of an animal/human or a human, animal or vegetable 
membrane. 

A further object of the invention is to provide an atomizer for the application of an aerosol to the 
surface of the eye. 

A further object of the invention is to provide a device for the dispensing of pharmaceutical 
liquids for needleless injection, inhalation, nebulizing etc. which satisfies the high hygiene 
requirements of a medical device. 

iioMiyjAiLiijiiMiii^ 


-A- 


SUBSTITUTE SPECIFICATION (marked-up) 


^ i lv '1cmu\ ik>, die' - . : ^ o " o v v v . I iic terms 

exertion of pressure or the ensemble of san u 


.IAy... 


cuh . : ys from it and/or at least two liquid y 

aton]|z&d uuo an aerosol b\ the rea|yocai i:y\;e;. [he oebujizcr to the ixjyoxak 

* ' ^ >ui inhaler for liquid pharmaceutical active ingredient s- v.' . ^ \ 


r-ethanol. 


i< .'J i o ihe case of inhalative application to an optimal a c sjv ;=-.. svd yyj 


(^»^-4^^^ devices such, that as 


-5 - 


SUBSTITUTE SPECIFICATION (marked-up) 



i»fcHfeee*-eea£^ ft** *< ^ - ^ -> 

.^d^te-ar^eTAtainer oa rtridge which is fitted into the device for -fe?-4; m » \ * u * ;lv i m « k1 


.i.. l5i 4.., e 4;.,^ 


d4mm the insid e of th e d e - w ee-tn^ 

k:\ ■■■ ;:• 

• • -k-. v -.-. i-s • v-&?8»gaetHefHSh4af^ - 

. : A ■ , -■ : : -4K?~eli B pensin g facility of the container. Fch -~-h^. ■ 

- ; : H«:. fer r - n .. : : : - -V ''-i >: 'V iM* -hv : 0( : ; h -V 'I ; ' 


-6- 


SUBSTITUTE SPECIFICATION (marked-up) 


.^....^.>:.>..:.!.:.'..; H >.:... 


•—•Hi-- :•:••!•>- 


*s 4e veh H ^d as a disposable com 


drug .' . uspeasien s : 


, v x . s % v ^ N x, 0 , , ^ : : , . + V 


i lengthy period, the drug formulation is not i mp®* 


-7- 


SUBSTITUTE SPECIFICATION (marked-up) 


j. ... : i u. J 44 >y-WO - 97/ - l - 26 ^ 7- a Hd"ite - gigm ! e- 6 ' . - 


■-t^liq«i4-£84^-d^^ 


ree housing sections, a) a bott<» ^sltie--K^^ 


SUBSTITUTE SPECIFICATION (marked-up) 


4., H >...i.,....:v^ 


*ed into and w ithdr a 


-9- 


SUBSTITUTE SPECIFICATION (marked-up) 


a4afte^ for -- aa -'e y e- b a th -' OF"th e 4jfe & j -' er"S«eh a device c m. b<-. m\m e-mi k> pro); ; $im v -> k a 


•vk-l ■■■■■ -.r--:- ■ -^e fey^^^^ 

fi,^ B the 

■ - • i ^: : i4^e-^m4ea ve the device through the tubular pfefet-h^t- • 


XC": H^-i ' : vH ■". 


4h<<-:- r n <j • - = ii O : : - ■■ ^\t&d tfe«4 Sk part t>f UfpS} V 

^ ying means for aecoffimo da-w;. . 


-10- 


SUBSTITUTE SPECIFICATION (marked-up) 



, , :. , .::::J ; .^:.. : 0 0 v \ W> ^ O v 

; v ^ the accommodation chamber via ~a-H ■ ; J. w ;>.J ihi . - : I ■ h i -4 - . : ni &e 
- 5 >»;->»«ialje*v-€fattaafeeg-4af^ ... < . ! *.* < .. H x =. 


rich contain no such transport mea»»4eE^&»-*mt3*^^ 



4fee housing upper ■ 

•case-the-t 

n be connected at 









^eemmed 


ees^Mev-At-tW- so ■ ^ - uni- s ^ 0 

devtee-iflsltsd 






, e4 t te -devkeami-^ 


4 t hat, lor the introduction of the c 


--4*n : rke4 tf- 4h- ae?e+*r^edTif^ 


- 11 - 


SUBSTITUTE SPECIFICATION (marked-up) 


v ■. . ~ .• W 1- ' 1 " ' • ^ ^ . N -0' t'-C N 0 1 •iH<j U-1C J 1*8 letter SB- V'.-iU'Ol* t!*C ■O'O-iMv.*: c : ' o>U"l .,C 

\ ^ - ;.--k ! tt 


■■the 


■ ■•;-a-~d de opening of the accom *^ ^ ^ - „ 

•■■■r V:,-v iKH ■ : : H 4fO ifK ; ! htH*4f}£ ::•'..!•'•> 6 ---J- f>S : Jet** 


¥k m em? t^-t^wi^l-je^ ; . ■ ■■ - " 


■-y^--be£0m-*M<3--^ 

-Tbe- svvivelling flap comprises e.g. a hi 


I:*::.:,...,.:.......:..:.:,.:,.:.:..: |^ftg4a6&teteS4*^^ 


- 12- 


SUBSTITUTE SPECIFICATION (marked-up) 


v - 0- 


te eemmedft t ie ; a ---- eb 


^k^ f^e^^ Ab^- o&sxtx i m&r from being able to be pushed fully thr ough the- 

i i ; ^. ■ *V; ! ;'iH^--e-a»-<H3^ 
vys4kr4WvtvP4fee-eb^B9feer, o f st op s and the like. The container th ea4ms~m-eaft» 


t-4he-bettem-aide-epe«iHg"i>f" 


. -t^-^j^efthe a cco mmodation chamber. 


aocommodatic 


-13- 


SUBSTITUTE SPECIFICATION (marked-up) 



4 K . ■ -e-aa- be transmitted front the pressure exertion device to the eeftfem^ 

i ve p>L... Hh .^...^ — Iflr-ei^4faat-"^"fFeteet4ve-"6a^ 

• < v=- - - -^ h e -etos e d- s tate^t-iiov e r B ^ 
, >. ->w4 4»wby^fe¥ ents an unintentional release. 


■Vv'viV^iiiwiv-i.... 


*~ 14- 


SUBSTITUTE SPECIFICATION (marked-up) 


6 U-/ ee-mff^ia; 


! he mobile -. icment can be a piston (pressure piston) which is moved by th e- 
■ ; i f**<l^----i*H*>--^ 


of the ho using middle section. Optionally, the te p-sMe-pa^ 
e-seetten. in the tensioned state of the compressiear-apeft 


4-m8vg m .et»t--pky--ef"Mp-"t<>-9 


v ^^m** h-^wV>.d a- a h*H-\» *v s**h? }H^> i) and after aotiva 


1 exerts high 


-15- 


SUBSTITUTE SPECIFICATION (marked-up) 


sH j «>^iiv-ls---4e^ 


*^v> x ■;■ ^•;--v-- ;; -:-:- : v .v^ "- n "■ v v e : ^ e 




flange is preo 

sely Ui»hhv ' 







a-V-geaF-system-wbtehr-ts-aaagie-et 
^--pr essed against the force of the comp feat 


?shmg looking surfaces and i 


e ^0 ^peee<<s-€m-%e-^ifeeied4>y-^^ >> 
s t-vf- are described in WO 97/20590, as regards th e ^-k - • 


- 16- 


SUBSTITUTE SPECIFICATION (marked-up) 


\ n 0 >4e**-kdfr4> oth blocking means and closure arres t- 


- 17- 


SUBSTITUTE SPECIFICATION (marked-up) 


-5 k" t H^ -t mte - tfa e-- lM i «sing - ufyp e » -v> 
— f i- H » i *- f » i< »je ote in to the houaing upper section ih ' . - 


- 18- 


SUBSTITUTE SPECIFICATION (marked-up) 

! 1> l-V-Vy-- :\ h- ■ . ■ p ■: I . p'::'. ,\-. • 


;fi:,.....| ;< : HK ;;:jg....: e , 


- Craned: 


v\ > l ower section is o > 


;eted to the compressio n s prm g -hous fe g--' 


s e e - BO B^-fe e --- 

..(.^..^..i.. ,., .....i^......,.:...;:.;:.!..:^ . v :....Li 

k v-ri &0 -v^- re e s. Simultan e ousty" W itfa"tii e " - ten s io 


i part in the housing middle 


ved a predetemimed dk d 


? arid the -pfes^ 


- 19- 


SUBSTITUTE SPECIFICATION (marked-up) 


e£4 h e a rt. 


^^ -- a -- mHM Hf-eepy--€H--ft-e 


The shape of an -H-n-;- i ;< *v.^*>.>.v>; 


i the figures of EP 1 100474, reference to which is 3w ek> i *hm L>. ,• h 


and of the ( 


!" ":• -v^v i-: *• • ••• .H^....-,., ,.: >:..; .*. v ... : .:.......j I^..,.....,:,.;' 


-20- 


SUBSTITUTE SPECIFICATION (marked-up) 






s : . .< . , t ^hv« v«¥m<m*s, with the prev«>i^y---d«s^feed---60Rtai?^^;"- ^ v ■ -o^ - ^V-i-k 

w&-4s- broader compared with the rest of the container, its #T i :■■ ■ o::<.::j;;=- ;:::••>•• 


single -dos< 


^v-vtmrlv^k^ during use. There can be locate 4-beHvrfrj" 

r ...:.] H x.. vf ,.„...! N .^^ 


-21 - 


SUBSTITUTE SPECIFICATION (marked-up) 


easte rner punch < 


»- fe e- p referred- 


-22- 


SUBSTITUTE SPECIFICATION (marked-up) 






s-e a;* 

: - - .-I—:' ;'*'.. I./ : • : : • • : •.. j. 



• ^ . \-^tyv^-d«FiRg--s^0mgey-a:a£WfHH^--a£Ki4h»-14ke-.- 


WiW,Mv\v^'k\ ^ , . v4-»H&p-e an be up to 5% wider than *h-> k> 


-23- 


SUBSTITUTE SPECIFICATION (marked-up) 


I i-i-h-e-;^ : V -;--;-ix : - 


IfhOfte^a^^^^fee-eegteiner punch is a cylinder. 


■ ■■v<HHg: of th e r 
.... . w 


^-peigfe4tw¥af4s-4h»-be^m-sid»-epeB^g-<: 


the pressure f ^-vy- ean engage in order to press the container piston in the-^eele^fetor-The 


4de--e 1 - - v * e-h---fe- : ; : ; >N--:>-fK- 

lipen-peHe&aaen-^ 




-24- 


SUBSTITUTE SPECIFICATION (marked-up) 


^eater^t^e-^drtedfem-gad-efeep-fet^NH--' < i - \.<j-\ .koiu-i- o«r^--s fVa : inMd*-«Hd-t»e- 


j similar contame 

;.:<... >jat« -ef"th e -coatain e rv te--4wis---e^e-4j^^ 

J a-i en pr esses into the stock cylinder. In such cases -b^refvH ^---^i -m-* --^e-H- -be 


nfee~ pressure piston can be dimensi 


u*m -Ih % -e<w» k) e r. In this 


^■tbe-pressitr-&-pkt&a-i 


» the function -j>f c "4he 


.;-k-i-i- n ozzle, a s described for exanripi * b 5 
4-9-3-4- - ' - ^ e v \-4h> : k»et aa e ate : 


-25- 


SUBSTITUTE SPECIFICATION (marked-up) 


^ rHHH ^ ; j re preferably arranged at a dista l- o ■ ■ ■■ N -c--^ 
v x s--i^HHe nost strongly preferred. 


is, silicon, plastic material. 


tewft«-;*!fi i iep j - - - ; i , vvyek-aFe4ftid-<ffle-a^^ 

-^--4 4— - 4 > ~r • ..• > ^^eto^-whkife-efflft-W-«b^aed--e?fe-fev 


. . ^ , - ; y; , or. tn the cas e 
Ar e * and a v *4«*s • > : 


-26- 


SUBSTITUTE SPECIFICATION (marked-up) 


ie > ace w<li«gly - m ee t4tt - & e- a^ 
WH4 : &e«r-Wfe€a--^ lie eRe-ea-fee-e&er-r 

\ - . ^--V»e~4erele p e d - es-4k e-- ba i 9 e-- |>^ eepe^ km 

^*sei?agt-eaa-aise-&a¥&^ o. 
:x V ..;i;,.... ; ..>.|x... ? ........ f^^-^iv.*:. h ^;^fifr)x^.e- ^ ^ 

\ v if pres e ai — is located downstream from th.»n6l^ef-dfeaa«i% 
4w-im---k>g&i-h-e^ -. s'-i-h ;-h« k-i? d-m • ei sh •• =• w^n^-e^ e-a-hiB: m-^vsbe w -4 <>. : > : .:o; 


-27- 


SUBSTITUTE SPECIFICATION (marked-up) 


t+V- +^ > 


.<.:^i;,..,.....t...:..:..: ...+.. H +^..:......, Ha ^ 

^ o> • l^^-eeneeeted- to the opening of the container via a nozzle ho k!e?~-£k*efe: 

s \ >o **nch the*w«/le-ct.> 


; I...:,..:..:,^....^^,:.,^.., : ..l, 

its whole generated surface, i.e. t 

"■■ ! *c"*¥I*+Ws?«i~+»^ . 













-28- 


SUBSTITUTE SPECIFICATION (marked-up) 


-t+^e4^:-A-spra^ 

s^s^h^k- o ;hc s. i \^ : >i o n inhal e r. 


-29- 


SUBSTITUTE SPECIFICATION (marked-up) 


jet ~e ^ - S b i0 f mm4 - wkkmti - 4$& - ^ 

aetede ao4 im4y- tew-^l-eenlar-; meetly- ehw-^ < ^ 

ffe^i^Mfigwal i y a cti v e substances, but also proteins, peptides, othe H^r^^vHr;vH^e-iti^--^ : 


^ ^rorn the field of rapid - fire pistols. In addife eB-4j^-4e¥iee-4^-4l^ 


-30- 


SUBSTITUTE SPECIFICATION (marked-up) 


\ i h». -ornponentb of the device fof4ke-feM-.ri-<^. <»f • <v h . • .: ■ ■ .1- . • •; . 

| BK1KF DESCRIPTION OF THE FIGURES 

The invention will be described in more detail in the following with reference to embodiments. 

Figure 1 shows a cylinder-symmetrical version of the device according to the invention. 

15 Figure 2 shows a device including container cartridge. 

Figure 3 shows a version with a removable grip for accommodation of the container cartridge. 

Figure 4 shows a version with housing middle section 2b and housing lower section 3 
swivellable vis-a-vis the housing upper section 2a. 

Figure 5 shows a further version of the device. 

20 Figures 6a and 6b show the opening of the protective cap of the device. 

Figure 7 shows a device with swivellable housing upper section 2a and its loading with the 
container cartridge. 

Figure 7 schematically describes a version of the device. 

Figure 8 schematically describes a further version of the device with swivellable arm. 
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Figure 9a schematically describes the process of loading the device with the container, the 
housing upper section 2a being rotated horizontally vis-a-vis the housing middle section 2b and 
housing lower section 3. 

Figure 9b schematically describes the process of loading the device with a swivelling mechanism 
with the container. 

Figure 10 and Figure 11 describe the pressure-exertion means in the form of a locking clamping 
means. 

Figures 12 and 13 show the locking mechanism. 

Figures 14a to 14e show the container cartridge according to the invention. 
Figure 15 describes a dispensing facility, preferably for the atomization of a liquid. 
Figures 16 and 17 describe the device in cross-section. 

Fig. 18a to 18f show various containers with non-rotation-symmetrical outer contour elements. 

Fig. 19a and 19b show an example of an accommodation chamber for a rotation-symmetrical 
container in which the latter, as appropriate to its function, can be pushed into the 
accommodation chamber only from below. 
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Figure 1 shows a device 1 according to the invention in a cylinder-symmetrical version. It 
consists of a housing upper section 2a, the housing middle section 2b, which are also both 
together numbered 2 as a structural unit, and housing lower section 3. The upper housing section 
2 is covered by a protective cap 7. The device 1 has an opening 4 through which a view into the 
inside is made possible. There is located at the centre of the axis of symmetry 5 a mobile element 
in the form of a pressure piston 6 above which in direct manner the container cartridge 10 (cf. 
Fig. 2) lies. Through succeeding movement of the protective cap 7 parallel to the axis of 
symmetry 5 in the direction of the arrow, the device 1 is closed and is ready for use, in which e.g. 
an aerosol emerges in droplet form from the opening 9. In order to prevent an inadvertent 
opening, a locking mechanism 8a, 8b is provided. 

Figure 2 shows a likewise cylindrically designed device 1 in which, after the removal of the 
protective cap 7, the container cartridge 10 is introduced from above into the inside of the device 
1. To this end, the container cartridge 10 is guided along the axis of symmetry 5 in the direction 
of the pressure piston 6. The container cartridge 10 has on both sides a groove 1 1 which is then 
surrounded by the arms of the holding means 12. The nozzle or dispensing facility of the 
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container cartridge is identified as feature 29. Via a movable button 13 which is moved by the 
user in the direction of the arrow, a transport carriage 14 is activated which moves the container 
cartridge 10 in the direction of the pressure piston. When the device is used, the compression 
spring 16, in cooperation with a clamping element 15 (drive flange), ensures the rapid movement 
5 of the pressure piston 6 along the axis of symmetry in the direction of the container cartridge 10. 
This has a stock cylinder, not represented in the drawing, into which the pressure piston 6 cuts 
during the release procedure and in the process, by advancing a stopper (container piston, not 
shown) fitted into the container 10, pushes the drug solution located in the stock cylinder through 
the dispensing facility (not represented in the drawing) located at the container cartridge 10. The 
10 aerosol passes out from the dispensing facility, i.e. in this case an atomization facility, via the 
mouthpiece 17 to the outside. 

Figure 3 shows a version in which a part of the external wall of the device is cut out and forms a 
grip 18 which is provided with a holding means 12 for accommodating the container cartridge 
10. The container cartridge 10 centrally has a dispensing facility 29. After the grip 18 is fitted 
15 with a new container cartridge 10, the grip is introduced in the direction of the arrow and is ready 
for use. 

Figure 4 shows a version in which the housing lower section 3 and the housing middle section 2b 
are shown simplified as a unit. The housing upper section 2a can be swivelled vis-a-vis the 
housing middle section by means of a hinge 19. To this end, the detent 20 is firstly operated in 
20 order that the housing middle section 2b together with the housing lower section 3 is transferred 
from its starting position A into its final position B. In the swivelled-out position of the housing 
middle section 2b plus housing lower section 3, the container 10 can be introduced into the 
housing upper section 2a or replaced. By manual pressure on the top end of the container 
cartridge through the mouthpiece 17, the container cartridge can be withdrawn again. 

25 Figure 5 shows a version in which a part of the device 1 can be swivelled out as a swivelling flap 
21. In the swivelled-out position, a view into the inside of the device is possible, and in Figure 5 
can be seen a compression spring 16 for moving the pressure piston 6 which, in the case of use, 
acts on the container cartridge 10 which is fixed in a target position by a holding means 12. After 
the device 1 is fitted with the container cartridge 10, the swivelling flap 21 is swivelled in the 
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direction of the arrow to the axis of symmetry. The release is carried out via the release button 
22. 

Figures 6a and 6b show the device with closed and opened protective cap 7. The housing upper 
section 2a is provided via a hinge 48 with a protective cap 7, which is initially swivelled 
5 outwards and thus reveals the mouthpiece 17. The protective cap 7 can lock into the closure 
position on the housing upper section 2a via the flap 23. The protective cap 7 also has a tongue- 
shaped section 24. This section 24 covers the tongue-shaped area 25 in which the release key 35 
is located. In the closed state of the protective cap 7 the release key 35 cannot therefore be 
unintentionally pressed. 

10 The closure key 47 is located at the housing middle section 2b. If this is activated, the housing 
upper section can be swivelled up around the hinge 48 (Figure 7). In this position can be seen the 
arrester bolt 49, connected to the closure key 47, which ensures that the housing upper section 2a 
can be opened only when the compression spring 16 is tensioned. In this position the container 
cartridge 10 can be pushed into the accommodation chamber 30 (dashed) (along the dashed 

15 marking). 

Figure 8 shows a version with a slightly L-shaped housing 26 with a mouthpiece 17 located 
thereon. A hinged arm 27 allows the mechanical drive unit 28 to be extended, and thus the 
container cartridge 10 to be introduced into or removed from the dashed-line accommodation 
chamber 30. After a suitable fitting of the device 1 with the container cartridge 10, the hinged 
20 arm 27 is pulled back, so that the device reaches its operating position. 

Figure 9a shows a variant with a housing upper section 2a housed eccentrically rotatable. In this 
case the container 10 can be introduced into the accommodation chamber 30 only when the 
housing upper section 2a is rotated out laterally, i.e. horizontally vis-a-vis the housing middle 
section 2b. In this position the container 10 can be introduced into the dashed-line position, and 
25 then the additional part pushed back. 

Figure 9b shows in several snapshots from left to right the fitting of a device with a mechanism 
in which the housing upper section 2a can be opened only if it is first moved vertically against 
the housing middle section 2b. 
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Fig. 10 shows a longitudinal section through a locking clamping means. The upper cylindrical 
housing section 2, which in this case represents exclusively the housing middle section 2b, 
housing upper section 2a is not shown, grips over the compression spring housing 3 1 to which it 
is connected via snap catches 32. The snap catches 32 are attached to the outside of the 
5 compression spring housing 3 1 and extend over two circle segments lying opposite each other, 
each of roughly 30 degrees. They engage in a peripheral groove on the inside of the upper 
housing section 2. The housing lower section can be inverted over the compression spring 
housing and is connected via connection means (locking means) to the compression spring 
housing 31 removable but not rotatable against each other (the connection is not shown). The 

10 housing middle section 2b or the housing section 2 and the compression spring housing 31 are 
rotatable against each other. Through the connection of the compression spring housing 16 to the 
housing lower section 3, the two housing sections 2 and 3 and in particular 2b and 3 are also 
rotatable against each other. Located in the compression spring housing 31 is the compression 
spring 16, which generally is already pretensioned when the two housing sections are put 

15 together. The compression spring 16 rests on a peripheral projection at the lower end of the 
compression spring housing 31 and on the drive flange 33, which is arranged movable in axis- 
parallel manner between the upper housing section 2 and the compression spring housing 31 and 
for its part presses against the upper housing section 2. The pot-shaped drive flange 33, which 
carries the pressure piston 6, projects into the upper housing section 2. The ring-shaped locking 

20 member 34 encloses the drive flange 33. The release key 35 attached to the locking member 
projects laterally from out of the upper housing section. 

In the case of a screw sliding gear, the collar of the pot-shaped drive flange 33 generally contains 
two saw-tooth-shaped recesses, on which two saw teeth in the upper housing section glide (not 
shown). Upon rotation of the upper housing section 2 against the housing lower section 3 and 
25 thus against the compression spring housing 31, the drive flange 33 is pressed against the force 
of the compression spring 16 further into the compression spring housing 31. As soon as the 
upper edge of the drive flange 33 has been pushed far enough down through the locking member 
34, the ring-shaped locking member 34 moves perpendicular to the housing axis between the 
upper edge of the drive flange and a ring-shaped projection 34 in the upper housing section 2 and 
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holds the drive flange 33 and the compression spring 16, additionally tensioned by the movement 
of the drive flange, firmly in the reached position. 

The average compression spring force is 10 to 150 N. Between the upper and the lower resting 
position of the drive part, the compression spring force changes by roughly ± 10% of the average 
compression spring force. 

By pressing the release key 35 the ring-shaped locking member 34 is pushed back perpendicular 
to the housing axis, as a result of which the path of the drive flange 33 is freed. The compression 
spring 16 pushes the drive flange 33 up for a predetermined distance and thus operates the 
pressure piston 6, connected to the drive flange 33, which is guided in the guide cylinder 38. 

In Fig. 10 the locking clamping means is shown with the drive flange 33 in its upper resting 
position and with the locking member 34 released. Fig. 1 1 shows the locking clamping means 
with the drive flange 33 in its upper resting position and with the locking member 34 engaged. 
The stop 36 is the path limit for the drive part 33 in its lower resting position, the stop 37 is the 
path limit in its upper resting position. By rotating the two housing sections against each other, 
the position according to Fig. 10 changes into the position according to Fig. 11. By pressing the 
release key 35 the position according to Fig. 1 1 changes into the position according to Fig. 10. 

Figs. 12 and 13 show a cross-section through the locking clamping means in the middle of the 
ring-shaped locking member, Fig. 12 corresponding to the position of the locking clamping 
means according to Fig. 10 in released position of the locking member 34 and Fig. 13 
corresponding to the position of the locking clamping means according to Fig. 1 1 in engaged 
position of the locking member 34. 

O;.:;.::j;jr;o.:..c . : J: : . •; : : : ; • . \ ; : vL::*>M.M..iA;*:A>^..ii£ 
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20 Figures 14a to e show the container cartridge 10 according to the invention. Located top-side is 
the dispensing facility 29 which is connected to the outlet of the stock cylinder 40 and can 
conduct a liquid. The bottom-side end of the stock cylinder 40 is closed by the container piston 
39. 

The opening of the dispensing facility 29 is closed by an upper sealing means 58. The container 
25 piston 39 is closed to the outside by the lower sealing means 59. The dispensing facility 29 is 
held by one or more holders 60. 

In Figure 14a the holder 60 is connected in form- or material-locking manner (e.g. welded or 
glued) to the container cartridge 10. In Figure 14b it is held by a crimping sleeve 61, in Figure 
14c by a screw cap 62. In Figure 14e the crimping sleeve 61 surrounds the container from the 
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top area to the bottom. In all the versions shown the baseplate 63 is wider than the container 
belly. The holding means, such as crimping sleeve or screw cap, are such that they free the 
opening of the dispensing facility 29, i.e. do not cover this opening. 

In all the illustrated versions the container cartridge is pushed bottom-side into the housing upper 
section until the baseplate 63 encounters the edge delimiting the bottom-side opening of the 
accommodation chamber 30. 
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v - v x j w - o oriiv__bv_ i vlbje 

container punch. 

Figure 15 shows a cross-section through the preferred nozzle structure 41. The figure shows the 
relief-like microstructure of the base part 42. The area 43 represents the non-etched part of the 
plate. The figure shows only one nozzle opening 44 instead of preferably two channels inclined 
towards each other with nozzle openings. The projections forming the zig-zag-configurated filter 
bear the reference number 45. The nozzle inlet side bears the reference number 46. 


: -V p 99/16530 or the German patent application with th e . v; • .:; v= 

[02j6jJ>Li : ReR h /:\ CXprCNsh u).\.k \o u\\ \\:.. n-^^uv.-U^ 
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15 of the nozzle opening, in the case of a nozzle body with at least two nozzl e openings on the 

v a nd this is preferred - can be inclined towan i> -. ;.• . ■ ■ ■ I -. : 

- b o impact. 

s " ! ! - s preferably 20 degrees to 160 degrees, prefe r; 

20 , 

, I ' ■ . \> v '.«• : \ - - s particularly preferably 30 to 


-55- 


SUBSTITUTE SPECIFICATION (marked-up) 


: ::f \ kit. ■ ■ I" ■. ■ J h f k ' • i : .-I,'- k i i'- '•*/'• .'l 

nnh the <> v * - N " ^ - ^ - - N % " - ^ - ^ k ' ^ - * -v\vnj\ , 

IfliieLcMllllvk) .The I : ■■ >e ;or: cy.;} k h .-. : ■■: pj ■ ■■■ r- k larvjij kkl! kkklo [ '* • !liklii^.iiglillfooi]ed 
in she fop |\ . \ - ^ eh 

X:k^ki>£h_rp^ 


: ; - ' :: ' -e - preferably formed by projections which are >ute N 


:M„kkll kkxkkiklk ^ 

ides ;k i?.).:-. I k ■. -x- ; k k. ^ ueways formed by the proje e . 
:k^e «i«:D.d.rk.^ 


- ;i;;;.H5\. i:.Oi:! ivV-. iO ivv-.. SSix j - O !v\ ; iO: ! Jo... J : : .J : i 0 V. O ioJo: iO i : - : v. i:l:v ; .V'.iO O : i:iO 



.,k:k.k.Te...kkkkLkki 

Gdno. in ;hc arc;-; iron'! 


Li.-.dklklk.Jiklki..k.kLA..:idd 

ik. ;a k;: -i ;v. ■■ 

of :> .-. '.a - !.n h;i . :-<a 


-56- 


SUBSTITUTE SPECIFICATION (marked-up) 


•bv" O-SdC 


Hun -UiiJ^ eeroeodseul f^th r ^ - e o". o 1 - . 

Md jhe jiozzie ou 

;'v -o of h li quid to the nozzle inlet si J . < 


•: . istojne] 

p=- •'. ;\ v d^or, crimped to the container via a screw ca p or crimping <k\ - o.v ; 


-v ^ - - n -meh that the nozzle opening lies free and cannot bo H -,., J K 


\ J nnv - v . ■■; ( hopper) can be developed around the nozzle, the n.- \ 
which surrounds the nozzle, In this case, the nozzle can, be introduced vis the topside opening of 
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Figure 16 shows a preferred version of the device in cross-section. This representation shows the 
locking clamping means described by Figures 10 and 1 1 and differs only slightly from the device 
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described there, in particular in the design of the pressure piston 6 and of the drive flange 33. 
Compared with the version according to Figures 9 and 10 the device in this version has blocking 
means which prevent the exertion of pressure caused by the pressing of the key 35 from being 
released as long as the housing upper section is open. In this version these blocking means 

5 consist of a locking bolt 50 which is housed bottom-side against a spring 51. Top-side, the 
locking bolt touches the bottom of the housing upper section 2a. The locking bolt has areas with 
larger and smaller diameters. It is situated behind the locking member 34. In the closed position 
of the device a recess 52 developed at the locking bolt 50 lies behind the locking member 34 and 
thereby frees the path for the locking member. In the opened position of the device the spring 5 1 

10 of the locking bolt presses slightly upwards, so that the wider area 53 of the locking bolt 50 
comes to rest behind the locking member 34 and thus blocks the release of the locking member. 
The release key 35 cannot be pressed in this position. In alternative versions, the spring 51 is 
connected top-side to the locking bolt and the mechanism is mirrored accordingly. Figure 16 
shows the closed device with tensioned compression spring 16, i.e. the top of the pressure piston 

15 6 still lies in the housing middle section 2b. 

Figure 17 shows another cross-section plane of the version according to Figure 16 with the 
spring relaxed. The top of the pressure piston 6 has forced the container piston 39 into the 
container cartridge 10 and the liquid has been extracted from the latter through the nozzle 29. In 
this perspective the closure between housing lower section and compression spring housing 3 1 is 

20 represented under the reference number 64. The closure can be releasable or fixed, it can be 
achieved via a snap spring and the like. The closure arrest mechanism can also be recognized 
from this perspective. The closure key 54 is developed at the housing upper section 2a or at the 
housing middle section 2b. In the closed position of the device this touches one end of the 
horizontal arrester bolt 55 which is elastically housed against the spring 56. The other end of the 

25 arrester bolt lies on the pressure piston. The closure key 54 cannot be operated in this position. 
Only when the compression spring 16 is tensioned by rotation of the housing lower section 3 
against the housing middle section 2b, the compression spring housing 3 1 being entrained via the 
closure 64 by the housing lower section, the pressure piston 6 guided back into the housing 
middle section, is the path for the arrester bolt released out from this position in the direction of 

30 the pressure piston. In this position the closure key 54 can be pressed and the housing upper 
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< as. Ne 1 1 19 I 

section opened. In this version the pressure piston has a stepped constriction 57 and the freedom 
of movement of the arrester bolt 55 is blocked by the thicker region. In other versions the 
pressure piston 6 can have a constant diameter and the arrester bolt 55 is released only when the 
pressure piston is held by the tensioned compression spring 1 6 underneath the arrester bolt. 

Fig. 18a shows an accommodation chamber into which a container cartridge (10) with a 
baseplate (63) with a cross-section in the shape of a circle segment according to Fig. 18b. is 
inserted. The container tapers top-side in steps. The thus-developed shoulder is held by a 
narrower section in the accommodation chamber. 

Fig. 18c shows the same container with a triangular baseplate (63) and the container according to 
Fig. 18d has a square baseplate (63). 

Fig. 18e shows a container (10) with a circle-segment-like cross-section but a round baseplate 
(63) according to Fig. -AuC-jN; which is located in the accommodation chamber which is 
complementary thereto. 

Figures 19a and 19b demonstrate a version which is designed such that a user of the present 
invention cannot injure himself if the container cartridge (10) is inadvertently introduced from 
above into an accommodation chamber (30) for which there is provision for the container 
cartridge to be fed only from below. Fig. 19a shows a container cartridge (10) which was 
introduced coming from below into the accommodation chamber (30). The device is in tensioned 
state. Fig. 19b shows the case in which the container cartridge (10) is fed from above. The device 
is in relaxed state. The container cartridge (10) can be pushed into the accommodation chamber 
(30) only by the head region, because the shoulder then strikes the top edge of the tapering 
accommodation chamber (30). In the relaxed state of the apparatus according to the invention, 
the pressure piston (6) does not extend far enough into the accommodation chamber (30) to be 
able to touch the container cartridge (10). 
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LIST OF REFERENCE NUMBERS 

30 

Accommodation chamber 



40 

31 

Compression spring housing 


1 

Device for the exertion of pressure 

32 

Snap catch 



optionally with container 

33 

Drive flange 

5 

2 

Unit comprising housing upper section 

34 

Locking member 



and housing middle section 

35 

Release key cf. 46 


2a 

Housing upper section 45 

36 

Lower stop 


2b 

Housing middle section with locking 

37 

Upper stop 



clamping means 

38 

Guide cylinder 

10 

3 

Housing lower section 

39 

Container piston 


4 

Opening 

40 

Stock cylinder 


5 

Axis of symmetry 5Q 

41 

Nozzle structure 


6 

Pressure piston 

42 

Base part 


7 

Protective cap 

43 

Non-etched part of the base part 

15 

8a 

Locking mechanism 

44 

Nozzle opening 


8b 

Locking mechanism 

45 

Filter- forming projections 


9 

Outlet for liquid 55 

46 

Nozzle inlet side 


10 

Container cartridge 

47 

Closure key cf. 54 


11 

Groove 

48 

Hinge cf. 19 

20 

12 

Holding means 

49 

Arrester bolt 


13 

Movable button 

50 

Locking bolt 


14 

Transport carriage 6Q 

51 

Spring 


15 

Clamping element / Drive flange 

52 

Recess 


16 

Compression spring 

53 

Thick region of the locking bolt 

25 

17 

Mouthpiece 

54 

Closure key cf. 47 


18 

Grip 

55 

Arrester bolt 


19 

Hinge cf. 48 65 

56 

Spring 


20 

Detent 

57 

Constriction 


21 

Swivelling flap 

58 

Upper sealing means 

30 

22 

Release button 

59 

Lower sealing means 


23 

Movement mechanism 

60 

Holder 


24 

Tongue-shaped section of th^ Q 

61 

Crimping sleeve 



protective cap 

62 

Screw cap 
Baseplate 

35 

25 
26 

Tongue-shaped recess of the housing 
Housing 

63 

64 

Closure between housing lower 


27 

Hinged arm 


section and compression spring 


28 

Mechanical drive unit 75 


housing 


29 

Atomization facility 
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PATENT CLAIMS 

1 . A device for the delivery of a predosed quantity of a drug in dissolved or suspended form as a 
liquid jet or as an aerosol of droplets by delivery of the predosed quantity under pressure by a 

5 dispensing facility (29), comprising 

- an elastic element (15, 16) for the storage of a predetermined quantity of energy 

- a mobile element (6) to which the predetermined quantity of energy can be fed and which can 
10 expose the dosed fluid quantity to a predetermined increase in pressure, 

characterized in that 

- means (4, 12, 13, 14, 18, 19, 21, 22, 23, 27) for the respective introduction and removal of a 
15 container cartridge (10) containing the drug into and from an accommodation chamber (30) lying 

in the inside of the device and 

- means for the feeding of the pressurized drug to a dispensing facility (29) firmly connected to 
the container cartridge (10) are provided. 

20 

2. A device according to claim 1, characterized in that the container cartridge (10) can be 
introduced into the accommodation chamber (30) via an opening (4) in the housing wall (26) of 
the device. 

25 3. A device according to claim 1, characterized in that the container cartridge (10) can be 
introduced directly into its end-position in the device. 

4. A device according to claim 1, characterized in that the container cartridge (10), after its 
introduction into the housing opening (4), can be transferred into its end-position by a transport 
30 means, in particular a transport carriage (14). 
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5. A device according to claim 1, characterized in that a part of the housing wall is a constituent 
of a removable grip (18) which is provided with a holding means (12) for accommodating a 
container cartridge (10). 

5 

6. A device according to claim 1, characterized in that the device has a housing lower section 
(3), one end of which defines the bottom-side end of the device, a housing middle section (2b) 
housed rotatable against the housing lower section (3) and a housing upper section (2a), designed 
vertically swivellable or eccentrically rotatable relative to the housing middle section (2b), with 

10 the means (30) for accommodating the container cartridge (10), wherein the end which, in the 
closed state of the device, is not connected to the housing middle section defines the top-side end 
of the device. 

7. A device according to claim 6, characterized in that the container cartridge (10) can be 
15 introduced into a bore (30) passing through the housing upper section (2a). 

8. A device according to claim 7, characterized in that there are developed on the bore (30) one 
stop or more stops beyond which the container cannot be pushed and/or means are developed for 
guiding the container cartridge (10) optionally up to the stop or stops. 

20 

9. A device according to claim 1, characterized in that the elastic element for the storage of a 
predetermined quantity of energy is a helical spring (16) which is part of a locking clamping 
means and via which a drive flange (33), which is connected to a pressure piston (6), is moved 
vertically. 

25 

10. A device according to claim 9, characterized in that the compression spring (16) is located in 
a compression spring housing (31) which is housed rotatable in the housing middle section and is 
connected to the housing lower section, the compression spring (16) being tensioned via a gear 
system when the housing lower section (3) and/or the compression spring housing (31) is rotated 

30 against the housing middle section (2b) and moves the drive flange bottom-side and the 
compression spring remains in the tensioned position via a locking member (34), until a 
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relaxation occurs due to the pressing of the release key (35) connected to the locking member 
(34). 

1 1 . A device according to claim 6, characterized in that blocking means are developed for 
5 blocking the release key (35) that are coupled to the closure mechanism between the housing 

upper section and housing lower section. 

12. A device according to claim 11, characterized in that the blocking means comprise a mobile 
locking bolt (50) which prevents the horizontal release movement of the locking member (34) 

10 and/or of the release key (35). 

13. A device according to claim 1, characterized in that the device has closure arrest means (54, 
55, 56) which prevent the housing upper section (2a) from being opened as long as the 
compression spring (16) is not tensioned, and the pressure piston (6) thus projects into the 

15 housing upper section (2a). 

14. A device according to claim 13, characterized in that the closure arrest means comprise a 
mobile arrester bolt (56) which prevents the release of the closure key 54 until the pressure 
piston (6) is in the position defined by the tensioned spring (16). 

20 

15. A dimensionally stable, manually not deformable container cartridge (10) with a base part 
and a top part, the top part being formed by a dispensing facility (29) from which a stock 
cylinder (40) for accommodating a drug in dissolved or suspended form leads to the bottom of 
the container cartridge, which is closed by sealing means (59) not indestructibly removable from 

25 the container cartridge and/or a container punch (39) movable into the stock cylinder (40), 
sealing and not projecting outwards beyond the bottom area of the container cartridge, and/or by 
a rigid baseplate (63). 

16. A container cartridge according to claim 15, characterized in that the dispensing facility (29) 
30 is closed to the outside by a sealing means (58). 
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17. A container cartridge according to claim 15, characterized in that the dispensing facility (29) 
is held in the top-side opening of the stock cylinder (40) by at least one holder (60). 

18. A container cartridge according to claim 15, characterized in that the dispensing facility (29) 
5 and/or the holder (60) is (are) held in the top-side opening of the stock cylinder (40) by gluing, 

welding, ultra[sonic] welding, crimping and/or a screw cap. 

19. A container cartridge according to claim 15, characterized in that the container punch (39) is 
a piston (container piston) or preferably a ball (container ball). 

10 

20. A container cartridge according to claim 15, characterized in that the stock cylinder has a 
filling capacity of at most 100 /A. 

21. A container cartridge according to claim 15, characterized in that the stock cylinder has a 
15 filling capacity of at most 15 jul. 

22. A container cartridge according to claim 15, characterized in that the dispensing facility (29) 
is a nozzle with an opening. 

20 23. A container cartridge according to claim 15, characterized in that the dispensing facility (29) 
is a nozzle with at least two openings. 

24. A container cartridge according to claim 23, characterized in that the channels leading to the 
at least two openings are oriented to each other in the direction of the openings, so that liquid jets 

25 or aerosol clouds dispensed from the openings collide with each other. 

25. A container cartridge according to claim 15, characterized in that the dispensing facility (29) 
has filter means (45). 

30 26. A container cartridge according to claim 15, characterized in that the dispensing facility (29) 
consists of at least two parts, each with at least an essentially flat surface, via which the two parts 
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are connected to each other to form a unit, at least one of the surfaces having a microstructure 
with channels which form at least one liquid inlet into the unit and at least one liquid outlet from 
the unit, optionally filter means and/or one or more plenum chambers. 

5 27. A container cartridge according to claim 15, characterized in that the container cartridge is 
not plastically deformable up to a pressure difference between the inside of the stock cylinder 
and the external surroundings of at least 49 bar. 

28. A container cartridge according to claim 15, characterized in that the container has a head 
10 region, a shoulder and a belly region, the cross-section of the belly region vertical to the 

longitudinal axis being larger than the cross-section of the head region vertical to the longitudinal 
axis. 

29. A container cartridge according to claim 15, characterized in that the container has a 
15 baseplate which has the largest cross-section of the container vertical to the longitudinal axis. 

30. A container cartridge according to claim 15, characterized in that one part of the container 
has a cross-section, vertical to the longitudinal axis, which is not rotation-symmetrical. 

20 3 1 . A system for the delivery of a predosed quantity of a medico-therapeutically and/or medico- 
prophylactically effective substance in dissolved or suspended form as a liquid jet or an aerosol 
of droplets by delivery of the predosed quantity of the drug under pressure by a dispensing 
facility (29), comprising a device according to claim 1 as well as at least one container cartridge 
according to one of claim 15. 

25 

32. A system according to claim 31, characterized in that the accommodation chamber (30) and 
the container cartridge (10) are developed to fit precisely. 

33. A system according to claim 31, characterized in that it is a needleless injector. 

30 

34. A system according to claim 3 1 , characterized in that it is an inhalation device. 
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35. A system according to claim 31, characterized in that it is an atomizer for the application of a 
spray to the surface of the eye. 
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ABSTRACT 

The present invention relates to a propellant-gas-free apparatus for the dispensing of liquids, a 
container cartridge suitable for this for storing the liquid and the ensemble comprising both. The 
5 invention comprises a device for the exertion of pressure and for accommodating a container 
cartridge and a container cartridge in which the dispensing facility is integrated. 
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